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Dijet Resonance

New particles, X, produced in parton-parton  sjgnature: dijet resonances

annihilation will decay to 2 partons (dijets).
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Resonances:

> Technicolor ===>
> Grand Unified Theory ===>
> Superstrings & GUT ===>
> Compositeness ===>
> Extra Dimensions ===>
> Extra Color ===>

— mass bumps.
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Overview lpl
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Getting ready to search for Dijet Resonances
in the Dijet Mass Distribution.

Need to have shape of Dijet Resonance at
arbitrary mass.

»  For fits to possible resonance in data.
> For limits in the absence.

We have Simulated shape of resonances at a
few fixed masses

Interpolate to find arbitrary resonance mass
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Analysis

. CMSSW_2 2 3 was used.

> There different gstar samples were used.

Exotica Summer08 GEN-SIM-RECDO.

M, = 0.7TeV, 2TeV, 5TeV
*
Q" ——0g

> SisCone R=0.7

> Pt and eta dependent jet correction were applied.
(L2L3CorJets)

-Two leading jets with \77 et \ < 1.3were selected.
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- Efficiency look like we expect from previous dijet resonance

analysis.
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Q* Resonance Shapes
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h_corrCalo2_DijetMass | h_gen_DijetMass | GenJet Dijet Mass | h_corrCalo2_DijetMass | h_gen_DijetMass
Entries 13788 | Entries 13695 Entries 27307 | Entries 27255
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Q* Shapes & Gauss Fit

CaloJet Corrected Dijet Mass2

h_corrCalo2_DijetMass
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We fit a Gaussian to characterize
resonance resolution and compare
with previous studies.

Gaussian fit with range about
mean from -10 to +1.50
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Dijet Resolution

> Resolution is similar to previous study. (AN-2007/034)

> Bin widths are about 75% of resolution which is fine.
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. Dijet Resonance at any M,

> We want to get shape of Dijet Resonance for any gstar mass
value from the MC samples we have at 0.7, 2, 5 TeV.

> A new parameter (X) is determined in terms of gstar mass value.

— | x=m(jj)/m(qgstar) |
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- Resonances look very similar in X. 9
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Dijet Resonance at any Mg+
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Interpolation technique was used. For example,

700 GeV < m,. <2000 GeV

r— ~
. S

Prob, (x)=Prob, (x)+ [Pr 0b 0 (%) = Probog (x)]- -2

2000 — 700

m_. — 700

>

It gives us a resonance shapes at any mass between 0.7

and 2 TeV
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My

=1 TeV from Interpolation
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- Resonance shape at m, =1 TeV from interpolation is between the
shape for M s =0.7 TeV and m, =2 TeV as it should be.
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Conclusions and Future | “ |
Plans

We have measured q* mass distribution from
Summer 08 MC samples.

Resolutions are similar to previous studies.

Variable mass bins are suitable for resonance
searches.

We have developed an interpolation technique to
find resonance shapes at any mass.

We can use this for searches and limits.

Next step is to convert distribution in X to distribution
INn mass with variable bins.

Then start to work on fitting for resonances in the
dijet mass distribution using these shapes. 12



